Methods

Method S1: Details of DNA ploidy measurements
The ploidy level of carp was determined by flow cytometry using a Ploidy Analyzer PA (Partec, Germany). For flow cytometry, red blood cells from living fish (ca. 0.02 ml) or fin-clips from frozen fish (ca. 5 mm 2 ) were sampled and immediately stored in a microfuge tube with 0.4 ml 100 % ethanol at −30 • C until preparation. Living fish were anesthetized with 0.2 ml/L 2-phenoxyethanol. Blood samples were collected from the caudal vein using a syringe tipped with a 25G × 1" needle. The finclips were sampled without freeze-thaw operation to avoid cell membrane damage during thawing. The samples were prepared using a detergent solution and a staining solution. The detergent solution included 0.5 ml Tween20, 2.1 g of 0.1 M Citric acid· H 2 O and 100 ml distilled water. The staining solution included 0.2 mg DAPI fluorochrome (4', 6-diamidino-2-phenylindole), 7.1 g Na 2 HPO 4 ·H 2 O and 100 ml distilled water. 1 In cases of blood samples, a few drops of the ethanol-diluted blood (ca. 20 µl) were added to a test tube containing detergent solution 0.35 ml and incubated at room temperature (20 • C). Then, 15 min later, staining solution 1.7 ml was added to the test tube and incubated for 5 min. The DAPI fluorescence intensity of the product was measured using a flow cytometer. The intensity increases linearly with the ploidy level. In the case of fin-clips, the fin tissue was chopped with a sharp razor blade in plastic Petri dish containing detergent solution 0.35 ml and incubated for 15 min. The mixture was dropped into a test tube through a 20 µm nylon filter (CellTrics 20 µm; Partec, Germany). Staining solution 1.7 ml was added to the test tube. Then, 5 min later, the prepared sample was analyzed using flow cytometry. Flow cytometry presents the result as a peak of the DNA histogram of relative fluorescence intensity to an internal reference standard.
Artificial particles (DNA control UV; Partec, Germany) and the nuclei isolated from Japanese crucian carp known ahead as diploid or triploid were used as the internal reference standard.
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Figure S1. Graph representation of contiguity neighbors of populations. The neighborhood contiguity of populations was identified by Euclidean distance less than 500 km. Links are shown as red lines between populations (closed circles). The neighborhood contiguity was used to calculate spatial weights for Moran's I test for residual spatial autocorrelation (see Code S4 online). The map was constructed using R packages spdep ver. 0.6-8, maps ver. 3.1.1, and mapdata ver. 2.2-6 (URL https://cran.r-project.org/web/packages/). 
